Introduction
Let © fc be the space of cusp forms of weight k with respect to SL (2, Z) . Let p be a prime number and let T k (p) be the Hecke operator of degree p acting on © fc as a linear endomorphism. Put H k (X) = det (/ -T k (p)X + p k ' l X 2 I), where / is the identity operator on © 4 . H k (X) is a polynomial with coefficients of rational integers, which is called the Hecke polynomial.
In this paper, we shall prove the congruences between Hecke polynomials:
THEOREM. Let p > 5 be a prime number and let a be a positive integer. Let In the case of a = 1, our theorem is a weaker version of the property of contraction of U p , which was proved by Serre. The proof of our theorem makes essential use of the p-adic properties of the EichlerSelberg trace formula which is finer than what was proved in our previous paper [2] .
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where we use the same notations as in [2] .
We shall prove finer congruences between traces of Hecke operators than what was proved in our previous paper [2] . Our result is as follows:
PROPOSITION. We assume p>5.
Let m and a be positive integers. Put ordp m = β. Let k r and k be even positive integers satisfying
Remark.
In order to prove congruences between traces of Hecke operators in our previous paper, we made use of the property that h 0 is merely a rational integer. On the other hand, the proof of Proposition makes essential use of the fact that h 0 is the number of proper oideal classes.
Proof. We consider the trace formula for T k (p m ) mod p a+β . Since k > 4, the fourth summand is equal to zero. By the condition (2), the second (resp. third) summand is proved to be congruent to one (resp. By means of Newton's formulae, F n (resp. S n ) can be described as a polynomial of Si (resp. F t ) with 1 < i < n as follows: 
Proof. We use induction on w. It is obvious that (2) is valid for n = l. Suppose that (2) is valid for all a w with l<β<n -1. By
Newton's formulae, we have
is obviously valid. So we may assume ί γ < n. 
Proof. It is obvious that the statements (2) and (3) are equivalent. So we shall show that the statements (1) and (2) are equivalent. Let JV be any positive integer. We assume that (l) iNΓ _ 1 : s n = t n (modp a+OIdpn ) for every n < N -1 and (2)^_!: σ n = τ n (mod p a ) for every n < N - Combining these congruences with Lemma 2, we obtain the proof of Theorem 1.
Q.E.D.
In cases of p = 2,3, we can prove following theorems by the same arguments as above: We give an application of Theorem 1. In the rest of this section, we assume p > 5 for the sake of simplicity. Let k f > k be even positive integers such that k' = k (mod p -1) and fc > 4. Then, it is obvious that k satisfies the condition (2) Under the above conditions, we have
This result is equivalent to Serre's result [3, (i) , Corollary to Theorem 6].
§4. p-adic Hecke polynomials
Let a be a positive integer. Put X a = Z/(p a -p«~ι)Z iί pφ2, and X a = Z/2 a~2 Z if p = 2. {Z β } forms a projective system naturally. We have
where Z p is the ring of p-adic integers. The canonical homomorphism Z-+X is injective. We identify Z with a dense subgroup of X through this homomorphism. In the case where k belongs to 2Z, we shall show that HuPO coincides with the Fredholm determinant of the p-adic Hecke operator U k (p) and that H n (X) is an entire function.
Before this, we extend Lemma 1 as follows: Let k be an even integer and let Df\X) be the Fredholm determinant of the p-adic Hecke operator U^(p) which is defined in [2] . 
Remark.
It is obvious that the p-adic Hecke polynomials converge for all x e Z p .
In cases of p = 2,3, the same argument as above can be applied.
